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Abstract: This paper starts at a software architecture level, considers the functional relation between software
characteristic quantities and embedded software energy as nonlinear (linear functional relation can be considered as
a special nonlinear functional relation). Next, the paper presents an energy model at architecture level by using BP
neural network. The energy model measures 5 software characteristic quantities at architecture level and uses BP
neural network to fit the functional relation between software characteristic quantities and embedded software
energy. Experimental results show that this model is effective.
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Fig.2 Diagram of multi-branch path system
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Fig.3 Weight and threshold value of BP neural network
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Table 1 Characteristic quantity values of target programs in Group 1

R1 M LA ILE
Loc 82 91 284 225 172 149 330 197 421 467
TC 3 3 4 4 4 4 5 5 7 7
Rc | 2.04385 2.04385 296598 296598 271982 271982 3.19156 2.27648 2.899 5 2.662 01
Rp 4 4 11 8 6 6 1 6 13 9
CF 0.5 0.5 0.5 0.5 0.416 67  0.416 67 0.35 0.25 0.21429  0.190 48
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Table 2 Characteristic quantity values of target programs in Group 2
F 2 02 HEVEF R R
Loc 452 710 319 510 526 641 1437 1902 355 2027
TC 7 8 4 8 8 9 11 14 4 22
Rc | 266201 2.78312 296598 2.89715 298312 3.09651 3.10221 271982 271982  4.009 93
Rp 9 10 8 13 10 12 18 21 6 31
CF | 0.19048  0.156 25 0.5 0.2 0.25 0.14815 0.24825 0.20217 0.41667 0.10451
Table 3 Characteristic quantity values of target programs in Group 3
F 3 3 HHEF AR R
Loc 99 212 301 230 468 152 1072
TC 3 5 6 4 6 3 10
Rc 2.043 85 3.191 56 2.276 48 2.880 31 2.719 82 2.043 85 2.710 44
Rp 4 8 13 9 12 3 21
CF 0.5 0.32 0.361 11 0.562 5 0.340 12 0.333 33 0.248 25
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Fig.4 Comparison between three groups of target data and predicted value of model
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